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The Diversity of Ficus L. in Plant Community of Limestone Hills in central Thailand
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ABSTRACT

The present study aims at knowing the diversity of Ficus L. in plant community of limestone hills in central
Thailand and the current conservation status of the present species. The study was undertaken in five localities covering
three provinces of central Thailand in which two localities located in Saraburi, two localities located in Lopburi and one
locality located in Nakhon Sawan. Data were collected by counting the number of species along the survey route; samples
were collected for species identification and further classifying of the conservation status. The results show that there are
seventeen species present in the plant community of the limestone hills in central Thailand. Among these, sixteen species
are native with only one introduced species namely Ficus religiosa. The majority of present Ficus L. are listed as Least
concern (LC), whereas the two rare Ficus alongensis and Ficus pubipetiola are categorized as Endangered species.

Key words: Ethnobotany, Fig Trees, Status
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NS INAIH TUCN Criteria version 3.1 (IUCN, 2017)
EX = Extinct

EW = Extinct in the wild

CR = Critically Endangered

EN = Endangered

VU = Vulnerable

NT = Near Threatened

LC = Least Concern
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ABSTRACT

Khun Chae national park has a valuable natural resources. However, land use change may change the montane
forest ecosystem of this area. The purposes of this study aimed to monitoring the changes of montane forest, MF, and
clarified the effects of changing on the climate change. The satellite images from LANDSAT-5 TM in 2 periods (1989
and 2009) were used and analyzed based on hybrid classification. In addition, the correlation between MF and climate
changes were analyzed.

The results showed that MF areas trended to decrease from 1989 to 2009, 116,515 and 108,111 rai, respectively.
The average changed rate was 0.23 %.y " (about 8,404 rai or 4.73 % of total areas). The degradation forest effected to
climate changes which average temperature, maximum and minimum temperature were increased, particular average

temperature increased about 0.7 °C.In addition, the annual rainfall and raining day were decreased, then, drought was
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increased. Thus, the protection on forest degradation may protect the climate changes both local and global scale.

Key words: Climate Change, Evergreen Forest Ecosystem, Khun Chae National Park, climate change

VNN

SeUUNLIAY 1A VLY (Montane forest

P ]
A oA

ecosystem) (Huszvufinainuuuiuigs Taowa

H =

v
ﬂmmgmum 1,000 s NNTLAVUINSLD UTNIN
I j’ a3 " Y
Eﬂﬂﬁ?ﬁ’i‘uW’JLﬂuLLﬁgﬂ’ﬂN"BUQQGlﬁﬂﬂﬂ Lﬂmmamu

sissndiag uazlunumdiagylunisoiemn
]

WE‘TNTL!!LazﬂuuﬁﬂuﬁﬁﬂWﬁﬁ ﬁJmmmﬂﬂmuma

IS A o

Fanm nazduneawugnIsuve U iYIaiug

a

o oA o A

o a & a E ]
TAMTANITTUUUNAYUL (QNA, 2542) a0 1auily

o

FEUUHIANTAUIY512D1990N 15T UNIUF S

U

@

A < a Aa v o Jo
tosnnuszuuinanianuduiusiulaie
winden TaummizdnIngieIneNIn 1IN

l 1 d‘ 3 Y a
sunuIudmanemilasuuasfiveadeuay
4
o o a <
i limsiudvesszuviinaganiuly1dduin
m3)asunasgiie1na (Climate change)

< 9w [ A
Wudgyvididyseaulanidinansgnuvaie
Uszmisaeuyuduazdaiadon 151 30¥Ian1u
I ' @ A
Wued quaIneue INYATNITN LazTsUUHIA
= a S = o
manlasulasgiomedlumanlasulasdnvae
B o

yosoImamaslununvile hldganudumiuues

garighl du tazifavedus Tulagiuanmglome

a u

yoeTantiuud Tduasundasldlunsaugunsa

a

v Y v Y
HAZHAINHAWNINTIUY 1T ﬂmwuéﬁummqmwm

u

a H A A A X & 4 A
Suahdunasamsoivvy luyesiunmsiaon

¥ ¥ 2 a 4
Gldjumﬁumtmma u?LlﬂJQﬂiL?mﬂJﬂIaﬂﬁgaWﬂ
izﬂ‘ummmmugwu HASINANYNUA NTULLIIVU

Fludu (338, 2556)

Y i

1 a [ v A S A =
GNITULTIFIAYULY WUIALFUITIY UWU

' 4 1
m3ldlsz TeminauamInaiiluiuithilnagu &

& Y o
ANUGIAULLA 60 - 2,031 1IAT INTEAVUIMNLLA ’1/1']6],1/9?}

2 Y o

Ao ad o U U
Hnswenssssumnangavavyse nath 1l dadih

11

%’ a @ P o g}/ a Ia
WIANLAZNINAUNIANY AU 1InTEUVHNAYIAY
wnsasuuilasevdanansznu Tagnsaneng
USILaz AN INUYDINTNEINTFITUIIA TIUD
A A A Ao s = 32 A
UIAUTMIVINUN InlsaanmsAnyIATIil 1o
a ¢ A A Ay a
Ansrgvmslasuudasnunthavwivaznanszny
dl a d'd 1 a

voamsnlasuuilasanimgiiermaniaeszuuineg
havlugneruuiasayuns 391583319

55119 w2532 uaz 3 w.a.2552

¢ as
gUnsamazIEms
X A
Wuffnm

1 a o =S U
QNYTUUITIAY UL ’EJHﬂ’EJL’JfJ\Tth‘fh

a

Yy A

12 v A 1 9 0 4! " 3y
WHIAUBYITIY TEUINULAUTIN 197 4" 367 N Lasiau

3

A4 v o A o

11999 99° 23/ 59" E AqUNUN 3 391 IA A 1917

ke

2 '
19318 Sandasea vy nazdandadine Tiun
283.43 M13190 Jauas ¥3e 177,177.38 13
a I :g A o a
anngiiszmeantlununsuaduiiumn
¥4
ABAADAIUTINIIGITY Auiidaz Tusonlanyue
I ' dy ~ [
HuvouuoInIzng ANNGINUNTENIN 600 - 2,031
Y
was nsEAUUIMzIal vnaa
a I A 9
anmgieIma Huuuuile TRz
(Tropical savannah climate) @443 § PAWAMNIU LIS
) ] A ] A =2
pomiu 2 29 Ao ¥9sziauABUNgEAIALDY
= d' Yo a a
aaravaziiduanymiiiosinldasudninasinay
wsgquaziuanideald uazsalszanandougainu

a a a

o o <
5mnmwuﬁmmﬂ%wunmu (NAITINDNITNAUDI

J a

aumqmzﬁ”meamﬁmmﬁa (AUINUDINA, 2560)
n¥nernsih 1 wutlnagudletuaeda

(Deciduous dipterocarp forest) thuauwanly (Mixed

deciduous forest) ﬂwﬁ‘u%‘u (Moist evergreen forest) 1h

Aunda (Dry evergreen forest) 1181191 (Montane



MsnHseinadnenihliitiedng 2 (1): 10-16 (2561)

A o J

forest) Haz 1@ UL (Pine forest) WU T 13 9

a
¥ ]

nasundadldawszauanugevesiiuine szan

AW 300 - 800 a3 wuih e nazthwaunaaly
o I 1 a 1 <3

FZAVAGA 800 - 1,000 a3 (i asdvuaziuaa

Y

§39 10EANNGIAATY 1,000 - 1,500 a3 W@
1 ] a o Jdi v IA

wazey (NTNNEUURITIA d0dlh tagHugnes,

2560)

BMs

fmsswunmslFiauluvagnein
uHIIAYUIY T iadeesio aronisuadaiy
MNO18A1UNEY LANDSAT-5 TM U .61 2532 tag
WAt 2552 Samduwuiiszungilszmeveansuny
finv1s u1as1daU 1:50,000 WA g 1:4,000 10
Wieieunsnldeunlasiuiiihduivieinns
W15 UIAIAT NSNS 50 (Normalize difference
vegetation index, NDVI) deimatiagia1saumania

J

a 4 g ¥ W d'
lmaas nUumANNduUsUeImIlasuuilag

u

U

giiemslagldieyanisggionine Tugianan

v oA o

v
AYINY UYUADUAN

e Tle

v
Jd Aa

13 A A b4 d‘
1. msdwunnuiimslFdselaviiinu
1.1 man3entoya
1.1.1 M3tA38NNTN(Data preparation)
% A U = =
ARLAONAIND18A121 83 LANDSAT-5 TM Vw 4.
2532 @z 2552 Path 131 Row 47 Tugiunudeya
1%91a% (digital image) ﬂﬂllﬁzl%ﬂﬂ"llﬂii]ﬂﬂ1w 30
X d= A
AT x 30 1NAT ATPUAGUAUAANET Tagidonn1w
Uswminwa wselidosnga uaz lilidamdy g
2N
1.12s5d5vudtFanauiad
(Radiometric correction) agudunslsuy L!,fgf"'lj D3R
9 ' = A 2 Y
MITLNOUVDININDBAINTNEUNITON1TUT VLA
Atmospheric Correction eanny lidanu MIni

Y = Y = b !
1 wazlasduilzilunisingludeyaninare

12

awdien Taeldlysunsy ENVI lumsauaalums
YSuud

13 msmivualsziandoya
(nomenclature) miﬁmuﬂﬂizmﬂ%ymﬂu 2
Uszion 16un fuftuagiuililsih Tasiuii
uieeeniu 3 via 1dun Thavwnheaundaly
waztlufasa

.14 M3 mundoyanazmsinsz
ieady Tﬂﬂﬁwmsfﬁ’mun%’aymﬁmﬁ’uiuﬁuﬁ%m
Tasmsihdoyanmoisarniiennndanazfnnu
WUVNEN (Hybrid classification) Ysznoudiemsua

= Y

Annudaeaeuiaaes Arenssundeyauny

ﬁwﬁ”“ugma (Supervised classification) mu@:ﬁummﬂa
Anudoyadieaien (Visual classification)
t1s5n1sdszifiundingndiod
(Classification accuracy) 138 UINIUNANITIUIUN
Y Yy a a Y] a o
AUTOYAB1999011 T3¢ (2550) AIEAII1IUNAT N
ANAAIAAADY (Error matrices) Hazsziiiuany
Y ' Y
9nNADI9INAINIINYNABY A8 I (Overall accuracy)
e o £ - o
wazaduseansunilli (Kappa) tonmseaunu
Yy A o P o VY
gnAosiamsneeniy ldnszaunnindosas 80
2. msnasundasniun@uur (Montane

) A

o = Y a =
forest Area Change) Wideyanunms lenau Uw.a.

U
'

d

25532 Ay W.f. 2552 e nAs1znslasuuilas
dy d' oa [3 9 @ d' 3
WUNAVIVITINMIFOUNY (Overlay) LND110AT
2 2 A A Ay a
MINVVUHITDaAaIVBINUNT AU
3. MUIUMAFHNBWIT M (Vegetation Index)
an I~ o o [ ] ] 4
Tae3% NDVI 1T umsyidaaiusenInesIanay 2
] A A (o YA 3 a A )
¥unaundsuldianvazilumsnszaiednd Ao 1
] A a Y 9 [ A IS A
FrnaudunsusalnduaualewrnaumueUnUE
Y 9 ' A a Y
1AY LAIMITANENALINUBIEIRaUd U usalna

! 4 < o
uazmaﬂﬁummmmu?rummﬁumi



MsnHseinadnenihliitiedng 2 (1): 10-16 (2561)

NDVI = (NIR — RED) / (NIR + RED)
e NDVI  #11e9a aytiiaynssas

= ' A a v
NIR U909 Fenauaunsusalng

= ' A IS
RED NI PRNAAUATUDIUNUTLUAN

o v A A a Y ] U
mamaarinssanslagnaaz linedsznang -
4 A 9 Y A a A A
1 uaz 1 laasaan il (i1 1nd 1 AU aRNNS
WU UIAZYIATINNG (IR0 uazyasal,
2556)

4. msrasunidasgiionnia wWidoya

a

HouIner 5e¥19 Y w.e. 2532 wazdl w.a. 2552

a

Quaayg

u KY a

f
18un guugiinde quiigiidiga quu

a

a H a 3 o
YSuanhuazausiy Usunanihdudiga Usua

g . o -
widugage vazgdmuiunduanlusen 13 11

nfSeumeumsnlasunilasanimgiiennia
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Forest Area 171,701.33 96.91 169,924.29 95.91 -1,777.04 -1.00

Montane forest 116,515.53 65.76 108,111.31 61.03 -8,404.22 -4.73

Mixed deciduous forest 41,341.68 23.33 49,969.79 28.20 +8,628.10 +4.87

Dry dipterocarp forest 13,844.12 7.82 11,843.19 6.68 -2,000.93 -1.14
Non-Forest area 5,476.05 3.09 7,253.09 4.09 +1,777.04 +1.00
Total 177,177.38 100.00 177,177.38 100.00

Remark : (+) Increased rate , (-) Decreased rate
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Montane forest area map in Khun Chae National Park

between 1959 and 2009

Figure 1 The Change of montane forest area between
1989 and 2009

msnlasuulasmasinynssars o NDVI
wu1 113 w.e. 2532 wag 3 w.a. 2552 AURAY NDVI
N1 0.66 AT 0.63 ATNE1AY (Table 2) 13/ ©
WSewieunisnasuulasaawiinynssa NDVI
AIUNITNATOUNINADALDY Paired Sample T-Test

v v
WU AURAY NDVI ¥099149 2 1 Tanuuanaiany
pgnlid Ay NszAUATRN U Doz 95 LAAIN
dy d' U a = 1 A
NUNTA WV INANUHUILUUUDINFNTTHAAA
A = noa A g

vsegadsihauw Ny

Table 2 NDVI changes between 1989 and 2009

Year
NDVI values
1989 2009
Minimum 0.61 0.56
Maximum 0.72 0.72
Mean 0.66" 0.63"
Standard deviation 0.03 0.04

*significantly different, P < 0.05
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Table 3 Meteorological data in Chiang Rai province between 1989 and 2009

Temperature )’

Precipitation (mm)" Total days with

Year rain during yearb
Average Maximum Minimum Total Average Maximum Minimum
(days/year)
1989 243 314 18.5 1627.20  135.60 391.40 0.00 136
2009 25.0 31.5 19.9 159120  132.60 387.00 0.00 109

Source :* Global Climate (Tutiempo.net, 2017), bMeteorological department
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ABSTRACT

The purpose of this study was to examine vegetation structure and carbon sequestration of Natural and Economics
Forest at Wang Nam Khiao forestry research and student training station, Nakhon Ratchasima Province in 8 plots , 40 x 40
m’ in size. Results show that total of species in Dry Evergreen forest were 95 species (76 genera, 45 families) and the most
dominant trees were Hydnocarpus ilicifolia King, Wrightia arborea (Dennst.) Mabb.) and Afzelia xylocarpa (Kurz) Craib).
The total of species in Eucalyptus Plantation were 20 species (19 genera, 13 families) and the most dominant trees were
Eucalyptus camaldulensis Dehnh., Leucaena leucocephala (Lam.) de Wit and Grewia eriocarpa Juss. The Shanon-Wiener
index of diversity in Dry Evergreen forest and Eucalyptus Plantation were 3.726 and 0.465, respectively. Carbon
sequestration in Dry Evergreen forest and Eucalyptus Plantation were 94.57 tC/ha equivalent to 347.07 tCO,e/ha and 45.81

tC/ha, equivalent to 168.11 tCO,e/ha
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ABSTRACT

Deforestation is still occurring and continuity, some caused by land use transformation such as changed into
agricultural land or urban and built-up land together with population increase. This may also lead to decreasing in plants
diversity. However, forest monastery may have the green area in the kind of relict forest. Therefore, this study aims to
investigated plant community structure, diversity of flora, and status of plants in forest monastery, Ubon Ratchathani
Province. The study is conducted purposive sampling using 14 temporary sample plots (20x50 meters) in 13 monasteries.
The remnant forest patches in forest monastery can be divided in two types. It is Dry evergreen and Dry diptercarp
communities. Sixty families, 106 genus and 144 species from 7 monasteries can be identified in Dry evergreen
communities. Fifty-two families, 86 genus and 116 species are tree and Dipterocarpaceae was dominant in family
importance value (FIV) and the stratification can be divided in three layers. Dominant species of sapling can be Moraceae,
Fabaceae, Myristicaceae. Dipterocarpaceae, Moraceae, Sapindaceae in dry evergreen forest respectively. While dry
dipterocarp community found 33 families, 52 genus and 65 species from 6 monasteries, by which 23 families, 35 genus
and 43 species are tree. Moreover, Dipterocarpaceae is dominant family importance value. Two layers of stratifications
can be recognized. Sapling and seedling of Dipterocarpaceae are also dominant in dipterocarp deciduous forest. The
conservation status is listed in critically endangered namely; Aquilaria crassna and Dipterocarpus turbinatus; endangered
species is Dalbergia oliveri and vulnerable species is Dalbergia cochinchinensis.

Key words: Forest Monastery, Plants Community, Plants Diversity, Plants Status, Relict Forest, Ubon Ratchathani
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Figure 2 Family importance value of dry evergreen forest in forest monastery, Ubon Ratchathani province.
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Table 1 Important value index (Top 5) and Diversity index of Tree in Dry Evergreen Forest

Temple Name

No. of tree.ha”

Number of

Species

VI

1. Wat Pah Nanachat

820

24

W N

W

. Anisoptera costata (62.30)

. Aphanamixis polystachya (48.47)
. Dipterocarpus alatus (26.67)

. Dialium cochinchinense (24.33)

. Syzygium sp. (17.58)

2.63

2.Wat Nong Pah Pong

1,190

33

w o N =

W

. Ellipanthus tomentosus (42.69)

. Dipterocarpus obtusifolius (41.61)
. Microcos tomentosa (23.14)

. Diospyros pilosanthera (23.07)

. Cratoxylum formosum (20.96)

2.78

3. Wat Pah Phrom Thitanu

- Sorn

510

21

—_

3

W

. Melodorum fruticosum (57.33)
. Arthocarpus elasticus (43.80)

. Dipterocarpus alatus (39.32)

. Anisoptera costata (17.23)

. Knema globularia (15.85)

2.55

4. Wat Pah Hua Don

740

31

W =

W

. Knema globularia (27.04)

. Elaeocarpus stipularis (26.50)

. Dipterocarpus alatus (22.38)

. Lophopetalum duperreanum (20.59)

. Dialium cochinchinense (17.74)

3.16

5. Wat Pah Non Sawang

970

29

[ S

W

. Anisoptera costata (70.42)

. Nephelium hypoleucum (37.63)

. Aporosa sp. (18.39)

. Lithocarpus polystachyus (14.90)

. Parinari anamensis (13.72)

2.63

6. Wat Pah Nam Bun

660

31

W N =

wn

. Lagerstroemia cochinchinensis (37.96)
. Cratoxylum formosum (29.33)

. Anisoptera costata (20.78)

. Dipterocarpus turbinatus (20.49)

. Crypteronia paniculata (14.98)

3.02

7. Wat Pah Nong Bua Hi

940

27

—_

N

3.

4

5

. Dipterocarpus alatus (66.20)

. Nephelium hypoleucum (49.27)
Diospyros pilosanthera (22.61)
. Parinari anamensis (16.59)

. Xylopia vielana (14.76)

2.80
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Table 2 Important value index (Top 5) and Diversity index of Tree in Dry Dipterocarp Forest

No. of Number of
Temple Name IVl H

tree. ha' Species

—

. Shorea obtuse (117.80)

2. Dipterocarpus obtusifolius (77.69)
1. Wat Tam Heo Sinchai 950 14 3. Shorea siamensis (24.96) 1.67
4. Shorea roxburghii (14.54)
5. Gluta sp. (12.50)

1. Dipterocarpus obtusifolius (170.55)
2.Wat Sirinthorn-Wararam or Wat
1 330 6 2. Shorea siamensis (55.53) 0.98
Phupao*
3. Gluta sp. (37.76)**

3. Wat Sirinthorn-Wararam or Wat

—_

. Gluta sp. (166.94)
) 190 3 0.86
Pupao* 2. Dipterocarpus obtusifolius (119.41)%***

—

. Dipterocarpus obtusifolius (106.39)
2. Dipterocarpus tuberculatus (66.92)
4. Wat Pah Phudin - Wiwek 600 12 3. Irvingia malayana (28.87) 1.84
4. Buchanania lanzan (24.66)

5. Aporosa villosa (14.05)

1. Dipterocarpus obtusifolius (55.31)
2. Cratoxylum formosum (45.68)

5. Wat Pah Phukao - Thong 1,140 19 3. Pterocarpus macrocarpus (37.00) 2.43
4. Aporosa villosa (30.35)

5. Shorea obtusa (28.97)

1. Dipterocarpus obtusifolius (132.94)
6. Wat Pah Tam Assawat - Thep 230 5 2. Terminalia pedicellata (57.61) 1.35

3. Gluta sp. (53.49)**

1. Shorea obtusa (127.35)
7. Wat Pah Phupha- Pratoo - Thong 700 15 2. Shorea siamensis (56.83) 1.70

3. Vitex peduncularis (38.91)**

(*1 = Wat Phupao plot 1, *2 = Wat Phupao plot 2, ** = Top 3, *** = Top 2)

Ly 9 ° A ' ' < .
3. aeummmansey3ny 11151579 919U 30 ¥ia aIulrejeg 1A Dipterocarpaceae
9 ' o v
nagsmunsiaRuENanua 171 ¥ia (590 2 deny 1Az Fabaceae @1113011900N IdnmszauAUTe
' { 4 o o & 1 A .
W) nuniwssa liegluanunmivemseysny Ao IndgyWuge81989 (Critically endangered; CR)
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ABSTRACT
Macrofungi were collected from Phukhieo-Nam Nao Forest Complex where Phukhieo Wildlife
Sanctuary (PKWS), Phuluang Wildlife Sanctuary (PLWS), Nam Nao National Park (NNP), Phu Kradueng National Park
(PKNP) and Phu Ruea National Park (PRNP) were selected. Species observation and specimen collection were conducted
in the rainy season, 2 times a year, from 2013 to 2016. The results showed that specimens were identified into 54 families,
143 genera and 359 species, and highest species number was found in NNP. A large number of species belong to genera

were found in Amanita, Russula and Marasmius respectively . These were further classified into five groups based on
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their roles, edible mushrooms (99 species), poisonous mushrooms (11 species) mycorrhizal mushrooms (122 species) and

decaying mushroom (216 species). The new species with endemic status was found in PKWS, star-shaped fungi (4straeus

sirindhorniae). This study can provide a guideline manual for the study of biodiversity of mushrooms in the Phukhieo -

Nam Nao Forest Complex. All collected specimens have been preserved in the mushroom herbarium of the Department

of National Parks, Wildlife and Plant Conservation in order to take advantage of bio-organic compounds in the future.

Keywords: Macrofungi, Phukhieo-Nam Nao Forest Complex, Role of Mushrooms
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Table 1 Species Number of Macro fungi in Phukieo-Namnao Forest Complex

NN PKD PR PK PL Total
Phyllum
Fam  Gen  Species Fam  Gen  Species Fam  Gen  Species Fam  Gen  Species Fam  Gen  Species Fam  Gen  Species
Ascomycota 5 9 11 5 6 8 4 4 5 8 15 19 5 10 11 2 4 4
Basidiomycota 37 80 178 36 78 153 31 53 74 46 128 340 27 52 89 18 27 35
Total 42 89 189 41 84 161 35 57 79 54 143 359 32 62 100 20 31 39
Shannon- Wiener (H’) 4.81(4.75 -4.81) 4.09 (4.02 -4.12) 3.43 (3.34 -3.46) 4.68 (4.62-4.68) 3.65(3.57-3.69) 5.21(5.18-5.22)

Remarks; NN = Nam Nao National Park, PKD = Phu Kradueng National Park, PR = Phu Rua National Park, PK = Phu Khieo Wildlife Sanctuary, PL = Phu Luang

Wildlife Sanctuary, Fam = Family, and Gen = Genera

6.00 -

4.81
500 - 4.68

4.09
400 - 3.65 3.43
3.00 -

2.00 -

Shanon - Wiener index (H")

1.00 -

0.00

NN PK PKD PL PR

Figure 1 Diversity index of Shannon- Winer (H’) of macrofungi in each protected area; NN = Nam Nao National Park, PKD = Phu Kradueng National Park, PR = Phu Rua

National Park, PK = Phu Khieo Wildlife Sanctuary, and PL = Phu Luang Wildlife Sanctuary
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(Table 2)

Table 2 Statistical test of Shannon-Wiener index between the protected areas; NN = Nam Nao National Park, PKD =

Phu Kradueng National Park, PR = Phu Rua National Park, PK = Phu Khieo Wildlife Sanctuary, and PL =

Phu Luang Wildlife Sanctuary

PKD PL PR

NN PK
NN
PK *
PKD * *
PL * *
PR * *

Remarks; NS = no significantly different, * p<0.05, ** p<0.01, *** p<0.001
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ABSTRACT

In Thailand, the dry evergreen forest, DEF, is known as high biological diversity, however, it classified as under
threaten status due to land use changes. This study aimed to classify the forest structure and species composition of the
DEF after disturbed at Wang Nam Khiao Forestry Student Training and Research Station. In 2002, a permanent plot, 40 m x 250
m was established. All trees with diameter at breast height, DBH, > 2 cm were tagged, measured, identified, and recorded tree
position in the plot. The monitoring was done every 2-year during the first period (2002-2006) and 2018.

The forest structure and species composition in 2018 showed that total 96 species 72 genera and 34 families for
tree DBH 2 2cm were found. The forest characterized by high species density with low basal area, 3,385 individusl.ha
and 20.01 mz.ha_], respectively. In addition, intermediate diversity was found (H/ = 2.67), indicating this forest had
influenced on disturbance, particular illegal cutting. The dominance family based on number of species was Rubiaceae,
Ebenaceae, Fabaceae, Meliaceae, and Annonaceae which had 9, 7, 7, 7, 7, and 6 species, respectively. While, the family
of Meliaceae had the highest tree density and followed by Fabaceae, Moraceae, Phyllanthaceae and Achariaceae,
respectively. The distribution of tree based on diameter class of this forest had negative exponential growth form or L-
shape. Indicating the good natural regeneration was detected which small trees can be replaced the mature trees in the
futher. However, the pioneer species such as Microcos tomentosa, Streblus ilicifolius, Leucaena leucocephala, and
Sterculia pexa, had well established under the gap or open areas, indicating the intermediate disturbed may help to
maintain its diversity.

Keywords: Disturbance, Dry Evergreen Forest, Forestry Training Station, Plant Diversity
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Figure 1 Study area and transect permanent plot
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Table 1 Some dominance tree species, DBH >5 cm, in the DEF at WFTRS; Density (D, individual.ha"l), Basal area

(BA, mz.ha_]), and importance value index (IVI, %)

Species Botanical name D BA IVl
N Dialium cochinchinense 254 4.68 55.66
faau Walsura pinnata 386 1.51 49.92
AzIRgUNY Hopea ferrea 30 3.13 23.03
GIBIE Vitex quinata 61 0.88 13.74
NILIINAN Hydnocarpus ilicifolia 57 0.57 13.53
NIZOUGNY Leucaena leucocephala 40 0.99 10.89
oam Sterculia pexa 30 0.98 10.60
waunan Microcos tomentosa 39 0.48 9.23
fuan Mallotus philippensis 25 0.24 5.34
VOITIUIN Streblus ilicifolius 29 0.13 5.23

other species (68) 378 4.69 102.84
Total 1,329 18.28 300
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Table 2 Some dominance sapling species, DBH < 5 ¢m, in the DEF at WFTRS; Density (D, individual.ha'l), Basal area

(BA, mz.hafl), and importance value index (IVI, %)

Species Botanical name D BA IVI
Wﬂ?;lu Walsura pinnata 947 0.85 110.87
VOITIUIN Streblus ilicifolius 264 0.18 31.81
UNUIU Cleistanthus helferi 178 0.14 22.83
NIZIVINAN Hydnocarpus ilicifolia 102 0.07 17.86
RIN] Dialium cochinchinense 71 0.07 14.06
Uiogih Streblus taxoides 80 0.05 10.84
wamﬁugﬂ Memecylon ovatum 51 0.04 10.71
ouily Vitex quinata 45 0.04 8.02
ﬁﬁﬂl‘l’iiy’ Clausena guillauminii 29 0.03 6.66
aau Melodorum fruticosum 25 0.02 5.71
other species (64) 264 0.23 60.62
Total 2,056 1.73 300
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Figure 4 Diameter class distribution in DEF at WFTRS
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Figure 5 The diameter class distribution of top canopy
species in DEF at WFTRS; A) Dialium cochinchinense,

B) Hopea ferrea, and C) Hydnocarpus ilicifolia.

asiwa

Jd
Tassananazeandsnouns SNy

Y

k4
Phavudauymeraimsgnsuniu v5nw

@

aa =2 aa so ¥ A
goiivonazinidaiumans e NN
' P
ﬁwummmﬁumg{uﬁnanmxm 2 IYUAINAT 31U

a 4

6 ¥UA 72 dNQ LAY 34 A

A 4 9

(2 9 1 4
NWUNHUINA 3,385 AUABLIALAT LLAas 20.01 A1T19

—S

TanuvuduLag

\O

WATADLIALAS ANEIAL
WNANTZNUUBINITTUNIUTINAADAIN
VA o ¥ o WYY A
aottioalumssnuilaseadwvoswusg lddosdu
= a X I Y4 [
Tagmmizazinouiu Fuiwiug lhauluSousen
%’, =} A 1 v d A [l o 9
Fuvulimsavaeiuguiennuruinluszay i
1 ] < o 1 Y]
sutoou1n 0619 15NAIWNITTUNIUAINAIINGD
1 a shé a v Y Y a
danaanonsn g nuvanyiavessiug hidn
Mratewila 51 e wauwal nszaudny Yovn
' Y
Apevuy wavaialvg Nemnsoasdaldaluszay
U A A A ' ~ ' f
TFgulunundaTassuilszansnuunivanni
o N Y Y A o A ) ° 9
Wug ldtesduszauisousoasuuu ilvaa
ainaneszriIlszyinsdr aanaliainliw

=} [ EAl o J ]
vannaewssanyluseau ldjudinai T luajnn



Number of tree (individuals) Number of tree (individuals) Number of tree (individuals)

Number of tree (individuals)

NnsnsdeiinaInenihlfiviedlns 2 (1): 45-54 2561)

1000
800
A)
600
400 y= 2106x-4'601
R>=0.9138
200
0
<5 10 15 20 25
Diameter class (cm)
300
()]
y=272.46x""
R?=0.9982
<3 10 15 20 25
Diameter class (cm)
25
y=0.0766x" - 1.9101x" + 18.018x’
20
-78.426x" + 148.32x - 77.75
15 7 R?=0.9221
10
D)
5 -
0 e
<3 10 15 20 25 30 35 40
Diameter class (cm)
18 -
167 ¥ =0.2083x" - 4.447x" + 35.443%"
14 -
B - 129.42x" + 209.48x - 105.43
10 R?=0.8346
8
6
4
2
0

<5 10 15

20
Diameter class (cm)

25 30 335

Number of tree (individuals)

Number of tree (individuals)

Number of tree (individuals)

60

50 |
B)
40
30
y=59.613x "
20
R?=0.9416

10

0

<5 10 15 20 25
Diameter class (cm)
50
y= -0.1222x" + 3.2345x" - 27.298x + 73.051
40
R?=0.929

30
20
10

0

<5 10 15 20 25 30 35 40 45 50 55 60
0 Diameter class (cm)

3

y=-3E-12x" +0.1023x" - 1.7197x

+9.125x"- 16.053x + 10.571

R?=0.9875

G)

25
Diameter class (cm)

<5 10 15 20 30 35
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B) Memecylon ovatum, C) Streblus ilicifolius , D) Microcos tomentosa, E) Vitex quinata, F) Leucaena

leucocephala and G) Sterculia pexa
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ABSTRACT

The objectives of this study are consisted of biodiversity data inventory and biodiversity database establishment.
based on geographic information system pattern .It can be divided into two parts as firstly biodiversity data gathering

within five case study areas, including Doi Inthanon, Doi Suthep —Pui National Parks, Doi Chiang Dao, Omkoi and Pai
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Watershed Wildlife Sanctuaries, and secondly biodiversity database design for mountain ecosystem of Chiang Mai and

Mae Hong Son provinces. It is found that mountain ecosystem area of Chiang Mai and Mae Hong Son provinces is

6,813.44 and 2,806.94 km’ (30.84 and 22.03 ) of provincial area respectively . Most of plant communities are hill

evergreen forest which consisted of 149 identified species in 56 families and 23 unidentified species .The most important

species are identified within genus Fragaceae . The most diversity of plant species are found in sub alpine ecosystem of

Doi Chiang Dao Wildlife Sanctuary with 39 species in 25 families . Diversity of wildlife is clarified as mammal for 101

species 29 families, amphibian 63 species 7 families, reptile 89 species 16 families and birds 479 species 51 families .

Mushroom diversity is clarified as 277 species in 51 families . Relational database is employed for biodiversity database

design and development and can be interfaced within GIS pattern .In addition, this database system can be applied for

further efficiency of biodiversity monitoring and surveillance in mountain ecosystem approach.

Key words: Biodiversity, Database System, Geographic Information System, Mountain Ecosystem
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Table 1 Forest plot data dictionary

FiledName Data Type Length Description

OBJECTID int 1 samelumsng

Shape image 1 ﬂszmmmi’aya@aﬁuﬁ
pro_name t nvarchar 111 G?;EJ Plot Tuaw Ine
pro_name e nvarchar 51 G?;EJ Plot Gl,ummé’aﬂqu

Table 2 Example of forest database dictionary

FiledName Data Type Length Description
OBJECTID int 1 sranelumsng

o W 9 v ) Y
RecNo float 53 aauvodoyanug 11

. 9 1
Site nvarchar 255 ¥oupaNun Plot ’ﬂﬂﬂ
ID nvarchar 255 iﬁmmﬁuf"lﬁ’
Family nvarchar 255 ¥o F amily
BotanicName nvarchar 255 Fomangnumani
Specie nvarchar 255 ¥o Specie

. o A Y Y a &
No.Tree int 255 sunnudu lifaiianiy
v Fa

No_Plot int 255 uuutasinudu lifyiany

R 7 ~ Yy Yy a &
BA)m2( float 255 idurnguanaruiissonvesdu ldatiaiu
Length int 255 manuevestlasdrsieth1sf
Width int 255 manuneveatlasdisrah s

o T g’l o U 9
TotalPLOT int 255 sulasgeenarualumsdrsanrld
D float 255 anuuuriuyeadulif
F float 255 Anuaveadulif

' Y 9
Do float 255 ANuauveadu il
RD float 255 ANuLUudNImsveadu 'l
RF float 255 anuaduinsvedu s
1 @ v 7 9 9

RDo float 255 ANuAUFNINTvoIdy 15
VI float 255 aariinnudnnuesdnld
No float 53 NUIUNWL
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Table 3 Example of wildlife database dictionary

FiledName Data Type Length Description
OBJECTID int 1 samelumsng
RecNo float 53 avuvesdoyadaith
. A A A=
Site nvarchar 255 FOUDINUNANY
ID nvarchar 255 siaveadasih
Al
Type nvarchar 255 Usziandaith
Wildid float 53 SHAYDIIY
Order nvarchar 255 Order
Family nvarchar 255 Family
Local nvarchar 255 ¥oNoIdU
Name nvarchar 255 yolunmdingy
IUCN nvarchar 255 ﬁﬂTLlﬂ'l‘WGl'lllﬂ'lﬁi‘i’ﬂﬂlﬂﬁﬁﬁﬂ"lwu'lu"l‘]ﬂalﬁﬂﬂ"ﬁ

v @ a o a
BUTNHITINIWIAUASNITNYINTDTITNIA (The World

Conservation Union - [UCN)

"9 F) 1

CITES nvarchar 255 ﬁﬂTL!ﬂWWHﬂJﬂWiiTWUE]Q’E‘)‘Lalﬁlﬂluﬂlﬂ’ﬂﬂﬁlﬂﬂﬁﬂﬁgﬂ’lﬂ

Uszmaariiadaithuayivihilndas gaping

a

ONEP nvarchar 255 FOIUNNMNMIIAVOIA 1IN Toveuaz Ny

NSNOINIFITUIAUALAUNIATOUN 72548

ENDEMIC nvarchar 255 anua Iz miyaasuezqunsesdaiih
N.A.2535

ACT nvarchar 255 anummANNsE iy Ranutazquasesdadth
N.A.2535

Found float 53 AOMEAMINY 1HU8DI WY az 0 vixnede iy
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Table 4 Example of mushroom database dictionary

FiledName Data Type Length Description

OBJECTID int 1 samelumsng

RecNo float 53 avuvestoyaiiia

Site nvarchar 255 FoveaiuiiAn

ID nvarchar 255 s aveaiia

Family nvarchar 255 "?Ifﬂ Family

Name nvarchar 255 %@“lummé”aﬂqy

Local nvarchar 255 %eﬁ'@aﬁu

Found float 53 ADMULMINY (1 U109 WU taz 0 ¥ena luny)
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